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IJN I VERS I TY OF P I TTSBIJRGH 
GRADUATE SCHClOL OF F:XL t C t4EflLTl-i 

P I TTSEURGH, PEF:NSYLV:1N 1 A I 52 I 3 

October 25, 1966 

Grants and 9esesrcl-r Contracts  
Code SC 
O f f i c e  of Space Sciences 
Nat ional  Aeronautics a n d  Space Admin is t ra t ion  
Washington, D.C. 20546 

Dear S i r :  

-!-he requi renents of NASA Cont rac t  VPSr-169 cover ing t h e  per iod  1 Ju ly  through 30 
September 1366. 

Elmer grotip i n  mid-July and E d e s i c ( n  review c a r r i e d  o u t  i n  t h e  t h i r d  week of Ju ly .  
De ta i l ed  drawinas then were prepared o f  +he ind i v idua l  sub-assembIi2s i n  t h e  sys- 
tem. The need for  c e r t a i n  c ! a r i f i c a t i o n s  t o  assure t h a t  t h e  system s c l u t i o n s  
planned by t h e  Perkin-Elqer Group would s u i t  t h e  approaches pianned here re-  
s u l t e d  i n  a meeting a t  t h e  U n i v e r s i t y  w i th  members o f  t h e  Perkin-Elmer s t a f f  and 
our  own group on Septembar 13, 1966. The p r o j e c t  s ta tus  review c e r r i e d  o u t  a t  t h a t  
t ime  was successful i n  t n a t  both groups were i n  acccrd i n  t h e  cietai I s  o f  t h e  over- 
a l l  system. 

Fu r the r  work dur ing  t h i s  per iod  a+ t h e  U n i v e r s i t y  of P i f t sbu rgh  was devoted t o  
t h e  programming of t h e  PDP 7 for cont ro l  of t h e  mechanized microscope and t h e  de- 
velopment of n icessary i n t e r f a c e  connections. Add i t iona l  e f f w t  was a l so  devoted 
t o  t h e  cons t ruc t  ion of t h e  ar:pl i f  l e r  ccrnponents of t h e  p r e c i s i c n  scanner system. 

Our group was represented bj/ one of us !N.W.) a t  t h r e e  i n t e r n a t i o n a l  meetings 
dur ing  t h i s  quar te r .  
t ype  ana lys i s  he ld  a t  t h s  headquarters or' t h e  In te rna t i ona l  Aiomic Eneray Agency i n  
Vienna, 21-23 June 1956. A i l  i n te rna l  r e p o r t  of  t h e  meeting, n o t  intended fo r  
genera! c i r c u l a t i o n ,  i s  attached. 

The second meeting was the  T h i r d  In te rna t iona l  Congress o f  Radiat ion Research 
he ld  a?- Cor t i na  d ' h p z z o ,  I t a l y ,  from June 26 t o  J u l y  2, 1966, The t h i r d  was 
t h e  T h i r d  In fe rna t i ona l  Congress o f  H?ir,an Genetics he ld  i n  Chicago, I l l i n o i s  Sep- 
tember 5 t o  i C ,  1965. Abst racts  of the m t e r i a l  presented a t  t h e  second and t h i r d  
of these meetings i s  attached. 

Several cocs ideret ions,  inc lud ina  t h e  increas ing q u a n t i t y  of hardware developing 
i n  t h i s  p r o j e c t  made i t  necessary t o  mcve rom our  rzsearch labora io ry  i n  Ch i ld ren 's  
Hosp i ta l  t o  s1 s u i t e  of rooms on t h e  f i t h  f oor  o f  Presby ter ian-Un ivers i ty  Hosp i ta l ,  
an ad jo in ing  bu i l d ing .  The phys ica l  f a c i l  t i e s  here a r e  b e f t e r  s::ited t o  our  work. 

Th is  i s  t h e  e leventh q u a r t e r l y  progress reDcr t  subrniited i n  accordance w i t h  

Design drawings for  +he mechanized microscope were complated by the  Perkin- 

The f i r s t  was a meeting o f  a study grcu? cn  automatic karyo- 

Other s i g n i f i c a n t  developments i n  the  p r o j e c t  inc lude a r e l o c a t i o n  o f  t h e  work. 

Respecfful l y  Submitted, 

N i e l  \ h i d ,  M.!?. 
Prc fessor  o f  Rad ia t ion  Heat th  
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Intrauterine environmental factors have long 
been thought to be important in the etiology of 
club foot and the Maori fa:ci!ics have been analysed 
in such a way as to throw some light on this question. 

337. Vogen, F., University of Heidelberg, Heidel- 
berg, Germany. Chemical mrrrage/resis: an outline 
of a reseurcli program and cxanibiotions in primary 
popularions. ABSTRACT NOT RECEIVED. 

338. Wdd, N., Fmgin, F. E., and Ranshaw, R. W., 
University of Pittsburgh, Piitsbuizh, Pa. The 
automation of cytogenetic wralysis: a progress report. 

Contemporary manual cytogenetic techniques 
have been used satisfactorily in our iaboratory for 
clinical diagnostic research and to investigate rodent 
kukemogenesis re!ated to environmental agents. In 
the measurement of karyotype variability in a new- 
born population, and the cytogenetic monitoring 
of an occupationally radiation-exposed population, 
the procedures were less satisfactory. A major 
limiting factor for detaiied quantitative studics of 
this type on a large scale is the slow, complex and 
tedious nature of the techniques. We have therefore 
undertaken to automate the process from the scan- 
nin: of prepared microscope slides to locate nitotic 
cells through the determination of the modal 
chromosome count and the recognition of any 
morphologically atypical chromosomes in the 
karyotypes. An automatic microscope, developed in 
collaboration with the Perkin-Elmer Corporation, 
uses a coherent monoenergetic laser light source to 
scan the slides, recognizes mitotic cells by their 
optical Fourier transforms, and transmits the 
images to film or directly to a differential amplifier 
via a precision fiying spot scanner. Filmed images 

. . . . .  -.. 
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may also be introduced by a mechanical or an 
electronic scanncr. Thc resultant sigod is converted 
from amio;: to ~:.,::::l form, stored in inapetic 
memory atid rccordcd on magnct;c tape. The out- 
put  is zriaiy,d 2y a computer putern-recognition 
program dcvelopeu for ch:.omcimnc counting and 
karyotyping. The dciaiis or currcnt progress will be 
presented. 

This work is supported 5y funds provided under 
National Aeronautics and Space Administration 
Contract NASK-163. Compurer work h3s been 
partially supported by National Science Foundation 

. . .  

G-11039. 

339. Walker, P;. A., and DzVars, R., University of 
Wisconsin, Madison, \Vi>. Ltizj/ne alterations in 
Jibroh!usfs derived from pufienfs wiih Down’s syn- 
drome. 

It has been shown that the neutrophile leukocytes 
in pa:ici.,i:; \>it11 Doivi:’a 5 y A r u . x  are abnormal 
boil? his:o!c&caily and b;ochemicz:l!y. However, 
studies have suggebted that there may be biochemical 
diircrences in fi?xoi:,asts i;i tissue culture associated 
with aneuploidy ior a siriaii acrocentric chromo- 
some. 

initial studies of 8 normal and 8 trisomic cell 
strains derived from skin biopsies showed no dif- 
ference during thc iog phase of growth between the 
control and trisomic cultures when assayed for alka- 
iine phosph~idse L: p i i  9.2 in giycice buffer, acid 
phosphatase at pH 5.3 in acetate buffer, both with 
3 x IO-*M paranitrophenol phosphate as substrate. 
Similarly, B-glucronidase activity showed no signifi- 
cant differences between strains. However, the 
average gamma-glutamyl transferase activity was 
increased in  the trisomic strains when compared with 
the normal controls. 

A method was developed for quantitating the 
histochemical alkaline phosphatase assay described 
by Burstone using a spectrophotometric assay of 
the dye eluted from cell monolayers. Preliminary 
results show a diphasic distribution of the alkaline 
phosphatase zc:ivi:y at pH 8.6 in Tris buffer with 
Napthol ASMX phosphate as substrate in control 
strains and that nil ihe s:r: deiivcd fron patients 
wirh Down’s Syndrome (Trisomy 22)  showed in- 
creased activity. There was no correlation bztween 
alkaline phob;>hatasz activity at pH 9.2 with parani- 
triphenol phosphaw as subtrate during the long phase 
of growth. 

This work was supported by the National In- 
stitutes of Henlih (Grants bGM-OS217 and +CM- 
06983). 
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925 69 
AUTOMATED CHRMOSOME ANALYSIS iN R A D I O B I O L O G I C  RESEARCH AND MONlTORiNG 
N. VALO,  F. E. F E A G i N  and R .  W. RAEiSliAW 
KW. and F . E . c :  i r a d u a l e  School o f  Publ ic  Heal th .  Un ive r s i ty  o f  
Pi t t sbu rgh  - R . U . R . :  Computation and Data Processing Center. Univer- 
s i t y  o f  P i t t s b u r g h ,  P i t t sbu rgh ,  Pennsylvania. 1 5 2 1 3 .  =A 

Contemporary manual c y t o g e n e t i c  techniques have been used in ou r  lab- 
o r a t o r y  t o  i n v c s t i g a t e  t h e  mechanism and dose response r e l a t i o n s h i p  
between r a d l a t i o n  and t h e  product ion of mmmaIIm blood c e l l  chrom- 
somal a b e r r a t i o n s .  The r e l a t i o n s h i p  between Fuch a b e r r a t i o n s  and 
the  occur rcnce  o f  t h e  blood d y s c r a s i a .  Ieukcnia ,  h a s  a l s i l  bcrn e ~ m -  
incd. In a d d i t i o n ,  t h e  f e a s i b i l i t y  of u t i l i z i n g  blood chrwnoionie 
a n a l y s e s  f o r  t h e  b i o l o g i c  monitor ing of ocrupational\y r a d i a t i o n -  
exposed human popu la t ions  has been consjdcl-cd, A major I imit ing 
f a c t o r  f o r  d e t a i l e d  q b a n t i t a t i v e  s t u d i e s  of t h i s  type on a l a r i j c  
s c a l c  is t h c  slow, complex and t sd ious  na tu re  o f  t h e  techniques.  We 
have t h e r e f o r e  unde r t aken  t o  automate the proca r r  from t h e  scanning 
o f  prepared microscope s l i d e s  t o  l o c a t e  m i t o t i c  cel ls  through t h e  
de t e rmina t ion  o f  ' the'modal chromosome count and t h e  r ecogn i t ion  o f  
any morpho log ica l ly  a t y p i c a l  chranosomes in  t h e  karyotypes.  An auto- 
mat ic  microscope,  developed in  c o l l a b o r a t i o n  wi th  the  Pcrkin-Elmcr 
Corporat ion.  u ses  a coherent  monoenergetic l a s c r  I i gh i  source :'i .<an 
t h e  s l i d e s .  r ecogn izes  m i t o t i c  cel ls  by t h e i r  o p t i c a l  Fourier  t rans-  
forms, and t r a n s m i t s  t h e  images t o  f i l m  o r  d i r e c t l y  t o  a d i f f e r e n t i a l  
a m p l i f i e r  v i a  a P rec i s ion  f l y i n g  spo t  scanner. Filnicd images may also 
be introduced by a mechanical o r  a.n e l e c t r o n i c  scanner .  The r e s u l t a n t  
s i g n a l  is conve r t ed  from analog t o  d i g i t a l  form, s t o r e d  in  magnetic 
memory and recorded on magnet ic  tape. The ou tpu t  i s  analyzed by  a 
computer pa t t e rn - recogn i  t i o n  program developed f o r  chromosone clwnt-  
ing and karyotyping.  The d e t a i l s  o f  c u r r e n t  progress  w i l l  be pj-e- 
sented.  

This  work is supported by funds provided under National Aeronautics 
and Space Administration Contract  NASr-169. Computer work has  been 
p a r t i a l l y  suppor t ed  by National Science Foundation g r a n t  t-11039. 
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AGING I N  IRRADIATED AND UNIRRADIATED GERM- MICE. 
H. E. WALBURC, JR. AND c. E. coscaom 
Biology Division. Oak Ridge Na t iona l  Laboratory.  Oak Ridge, Tennessee, 
U.S.A. 

The l i fe  span and inc idence  of diseases have been s t u d i e d  i n  un i r r a -  
d i a t e d  and X- i r r ad ia t ed  (300 R at 5 t o  6 weeks of age) convent ional  
and g e m f r e e  RFi4/Un and I C R  mice. P re l imina ry  d a t a  s u e g e s t  t h a t  tne 
m o r t a l i t y  rate i s  l o w e r  i n  bo th  i r r a d i a t e d  and u n i r r a d i a t e d  e e m f r r e  
mice t h a n  t n e i r  conven t iona l  c o u n t e r p a r t s  ove r  t h e  f i r s t  213 of the 
l i f e  span and t h a t  such d i f f e rences  t e n d  t o  d imin i sh  and may disappear  
i n  t i e  last 113 of l i fe .  , 

resembled t h e  conven t iona l  mice i n  t h e  development of l w p h a t i c  leu- 
kemia. r e t i c u l u m  cel l  sarcoma. and s o l i d  tumors  of v a r i o u s  si tes;  how- 
e v e r ,  t h e y  have f a i l e d  t o  develop myeloid leukemia,  which is a charac- 
t e r i a t i c  r a d i a t i o n  response of t h e  conven t iona l  R i M  mouse. Both i r r a -  
d i a t e d  and u n i r r a d i a t e d  germfree mice have shovn g lomeru losc l e ros i s ,  
a l t hough  t h e  inc idence  and s e v e r i t y  of t h e  d i s e a s e  appear  t o  b e  lower 
than  i n  t h e  conven t iona l  mice. iHiscellaneous l e s i o n s  ( i .e. ,  a r t e r i o -  
s c l e r o s i s ,  amyloidosis .  a u r i c u l a r  thrombosis .  p y e l o n e p h r i t i s .  and 
p o l y a r t e r i t i s )  have been seen  i n  t h e  germfree. a5 wel i  a s  t h e  conven- 
t i o n a l .  mice of bo th  s t r a i n s ,  bu t  inflammatory l e s i o n s  a s s o c i a t e d  with 
i n f e c t i o u s  mic roorgan i sns  (such as o t i t i s  redia. a b s c e s s e s ,  m d  Licera-  
t i v e  dee rna t i t i s )  have been seen  ohiy i n  t h e  c o n v e n t i t a d  E k e .  .:tal 
VoIvulus. ap2a ren t ly  a s s o c i a t e d  wi tn  t h e  l a r g e  c e c u  of E e n f r e e  -ice. 
has  been no ted  only i n  t h e  germfree ICR mice. ?"ne g e n e r a l  S iu i l J r i tY  
of widely d i v e r s e  p a t h o l o g i c a l  l e s i o n s  Getween g e m f r e e  and convention- 
al mice su6ges t s  t h a t  t h e  absence of a d e t e c t a b l e  mic rob ia l  f l o r a  end 
fauna alters ag ing  p rocesses  and late somatic  e f f e c t s  of r a d i a t i o n  
r e l a t i v e l y  l i t t l e .  However. a few no tab le  excep t ions  have been ob- 
served.  one b e i n g  t h e  w s e n c e  of myeloid leukemia i n  germfree mice. 
Tnese excep t ions  w a r r a n t  f u r t h e r  s tudy .  

The germfree mice of both s t r a i n s  have 

*Research sponsored by t h e  U.S. Atomic Energy Commission under con- 
t r a c t  w i th  t h e  Union Carbide Corporat ion.  

927 

233 

64 
INDUCED HUTATIONS AT SPECIFIC LOCI i N  IIICHER P M S .  XI. WLTIPLE 
ALLELES AT Tl i t  
A .  T .  !&\LLAd:l: 
Unive r s i ty  o? F l o r i d a ,  C a i n e s v i l l e ,  F l o r i d a ,  U .  S. A. 

1,WiJS 111 A','>.!% _- RYZh%^:::,I .- C. K x i l .  

The E l ocus  ( o r  c l o s e l y  l i nked  m u l t i p l e  l o c i )  in Avens byrant ino 
c o n t r o l s  tide r e a c t i o n ( & )  t o  the tw ;at - t o r i a e  t4 h M. a f a c u l t a t i v e  p a r a s i  - avct.BC CDA. o b l l g u t e  p a r a s i t e .  The don, 

and rc8ls:ance t o  1. 

by bo th  lon iz ing  r a d i a i l u n s  and mu o l s )  hnvc t c c n  
i s o l a t e d  and p u r i f i e d  2nd nre  ocin& in.icr.Li;. .trd. Gcnciic ana l -  
y s i s  of F 2  dritu from ( r5O crosses mvolv tng  67  Cul l - r c s io t an t  and 
t w o  p e r t i a l l y  r a i l l ) t a n t  mu tan t i  i n d l e r t c  t h a t  a11 a r e  located a t  
t h e  same locus .  These F2 d a t a  a long with o t h e r  d a t a  from a c l a s -  
s i f i c a t i o n  of t h e  mutants  i n d i c a t e  chat  t he re  is an inve r se  r e l e -  
t i o n s h i p  between the  dcg ree  of t o x i n  r e s i s t a n c e  and dominance, 
t h a t  only p a r t  of t he  locus  in f luences  s c n s i t i v l t y  t o  1'. c o r m o t a  
r n c c s .  t h a t  t h i s  p o r t i o n  of tlic locus con t ro ln  t l , c  1 0 ~ ~ ~ .  u t  i . 1 ~ ~ -  
t r o l y t c v  trotn t o x i n - t r c a t e d  c c l l s  and the  incrcvscd r c s p l r a t i o n  
of t o x i n  t r e a t e d  t i s s u c .  The e n t i r e  l ocus  nppcars  t o  be involved 
i n  t h e  t o x i n  r e s i s t a n c e - s u s c e p t i b i l i t y  r e l a t i o n s h i p .  The d a t a  
sugges t s  t h a t  a c o n s t i t u t i v e  "receptor"  i n  t h e  tox in - suscep t ib l e  
wild type  mutants  and t h e  a c t i v i t y  of t he  " r ecep t r r "  i n  c e r t a i n ,  
but  n o t  a l l ,  of  t h e  p a r t i a l  r e s i s t a n t  mutants  is modif iable  by 
changes i n  tcmperature .  

928 60 
A MAXX~V TRG'CMENT OF E ~ ~ Z R C Y  mmm LT,TN)CI(; m UIMLWEYCE m 
EXCITED FGLYrn ' rn  M E W R Y L A T E  COirTAISciG p--* 
D. SIANI, D. G .  GARDNKR and J. C. CARDNER 
D. U. and D. G. G.: Chemistry Dept., Illinois h t i t u t e  of Tcchnology, 
Chicago, I l l i n o i s  - J. C. C . :  WBthematics Dept., C a l i f o r n i a  S t a t e  
Col lege,  Iiapard, Cdifornla. 

A a tudy  has been made of t h e  luminescence from e x c i t e d  samples of 
pre-nently s y n d i o t a c t i c  ?o-alyinrthyl aetbcrylate  (PIMA) vh lch  con- 
tained t h e  s c i n t i l l a t o r  p- terphenyl ,  and which contained i n  some 
cases an a d d i t i o n a l  n o n l d n e s c e n t  energy si& e i t h e r  in soliZ so- 
l u t i o n  o r  a t t a c h e d  directly to the polymer cha in .  
a copal jmer  of a few p e r c e n t  a-methyl s t p e n e  was used, while  i n  t h e  
fomer c a s e  cumene v a s  Rdded i n  s o l i d  s o l u t i o n .  I n  soar experimer.tc 
light in the range PXxI-32QO A. was w e d  t o  e x c i t e  t h e  aam?les, 
while in o t h e r  experiments  conve r s ion  e l e c t r o n s  frm t h e  r a d i o a c t i v e  
i s o t o p e  Cs-137 were u e d .  In  the u l t r a v i o l e t  light work abso lu te  
q u a n t m  e f f i c i e n c i e s  for luminescence were obteined.  kerily is  pre-  
awned t o  mlgrete i n  t h e s e  systems as e x c i t e d  molecular  s t n t e s  end 
ion.. A Markov c h a i n  t r ea tmen t  of t h i s  mig ra t ion  y i e lded  equa t ions  
p r e d i c t i n g  t h e  quantum e f f i c i e n c y  f o r  lumineccence and f o r  cha in  
s c i s s i o n  i n  o p t i c a l l y  exc iced  systems n o t  con ta in ing  t h e  a d d i t i o n a l  
e n e r a  sink. The luminescence results are i n  e x c e l l e n t  ngee rn tn t  
w i t h  the g e n e r a l  form of t h e  de r ived  q u a t i o n s ,  8r.d i n  a d d i t i o n  could 
be used to a c c u r a t e l y  p r e d i c t  t h e  cha in  s c i s s i o n  r e s u l t s .  Trx? rcs;iltti 
fros '.he e l e c t r o n  e a e r i n e n t s  apperc t o  in2:cRte th; i t  e x r g  t r a n s p o r t  
b y  p o s i t i v e  ion8 Over 6 h o r t  d i i t a n c e s  nay  be an impor t an t  nechanlsm. 
A p r e l i m l n a r j  treatment of t h e  t ime  dependence of t h e  lun inescence  
hea also been made. 

Bupported in p a r t  by t h e  U. S. Atomic Energy Cormtisalon. 

I n  t h e  l a t t e r  ca se  
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